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(5 7) Abstract: 

y t \ ., nooH PURPOSE: To reduce only back ground 

N \ , . , „ >v I luminescence and to enable measurement in high 

sensitivity by making a specific compound exist 
in measuring a peroxidase based on luminous 
reaction comprising a dihydrophthalazinedione 
. (c Hjj ) ii cocij derivative as a substrate. 

:) tVi] H CONSTITUTION: Luminescence occurring by 

treatment of a 2,3-dihydro-l ,4- phthalazinedione 
derivative (e.g. luminol) with hem or a 
peroxidase (preferably one derived from 

s % c v ) r rot) <i 

H< f " v horseradish) in the presence of an oxidizing agent 

N. H (e.g. hydrogen peroxide) is measured in the 

presence of one or more compounds (e.g. citric 
acid) which contain a functional group of formula 
/••CHj ) » r.ncn I to formula IV (X is H, OH or COOH; (n) is 1-3) 

c<^-x or its salt, does not contain aromatic hydrocarbon 

(ch ? ) ft cccii containing OH and has chelating action. The 

measurement is carried out preferably at pH 8-9.5 
and a boric acid-based buffering solution is 
preferable as the buffer solution. In the case of measuring hem or a peroxidase in an 
extremely low concentration, a combined use of an enhancer such as 6- 
hydroxybenzothiazole is preferably. 



BEST AVAILABLE <W' 



(l9)0*B»3Wr (J P) (12) & # j^ 1 & $g (A) (iDttttUHftll** 

#Pfl¥7- 67696 



(43)&BIB W7^(1995) 3fll4B 



(51) IntCl. 6 




F 1 




C12Q 1/28 


6807 -4 B 






G 0 1 N 21/76 














lt#3l©3IU OL (i6I) 


(2i)m^s^ 


#S¥5- 221018 


(7DU1BA 


000003300 










(22) MMB 


¥^5^(1993) 6 B 




UJ PMSrlSffi rftgBfiOT4560#i6 






(72)$*$^ 










#a»ll»m?*liraia 4 T§26# 5 - 106 














(72)58?g# 


MM 








mvmm*fim*R3T& 2-2-302 



(54) mmm&m ny$v ; 7>Y%.itv>m& 



(57) ami 

CBM) 2, 3-vtHQ-l, 4-7^7^*>RS 
5. 



-1473- 



(2) 



7-67696 



[§l*>gl] 2, 3-vfcKD-l, 4-7^7-/* 

®MtZCt-?>iiC RK©ft:SCl~4 (fib 
XI4H. OH. COOH. n = l~3) T^tt-S^tl 

\\L%m<r> i ^±o*#TT»i^-r -s ^ t zftmt-t 

(CH, ) n COOH 



Mb 2] 



Mb 3] 



Mb 4] 



<l t.. )1 2 ) n l» u w n 
(CH, ) n COOH 



(CH 2 ) n COOH 



(CH ? ) n OH 



(CH 2 ) n COOH 



<(CH 2 ) n COOH 
X 
(CH- ) D COOH 



[0 0 0 1] 

mm±.<Dmm#m *%w\z. 2, 3-ykFD- 
i, 4-7?7i;*>®mftRzffii{tMZfn^T, &it 

[0 0 0 2] 

m&o&m ±&*v>m®Lm®im<»fem\z\z, 
mft&Mfe& (e i a) tfrn^nzzokte-oTZtz 

Mfetf^mte%ftm¥izm*tzMmft&mfe& (cle 

I A) fim&t!tlT^Z>, 

[0 0 0 3] CLE l A\zm^t>t\Z>mMtLT. Y)l 

[0004] ^^**->y— 



e>n£#> ^n\^y<^mzu^tnv^!fy>v^it\z 
v-b&ofcG® (x>a>u— ) *±ie®jRK:sairr 

-r£*£*8£LT^5 (Methods in Enzymology 133, p 
331-353, 1986 m <, Cne>-I^X>A>D-il & 

lC&t>T^*. "UM"*^-- fc?£gSUC&o*:CLE I 
[0 0 0 5] 

[0006] *fc^**->^— tf«««c««ans* 

— L i 5 fr*«-&lcttl9B7^* 'J7*X7 

[0 0 0 7] XL<F)£o\Z. £V)HWty9tf7>V3&t 
[0 0 0 8] 

;k «fc»jfttfx > a >if-a> s a s& fc* its a* ? * 

fftt>ft*«W!B» 2, 3-ytFD- 
1, 4 - 7^5y*>i***8ft»SfiT, AAX« 

^;w**S'y-ii?Tffl3i-rsc:t"e^i;'6583t*, SIT 

©flrfC5~8 (ELXttH, OH, COOH, n=l- 
3) T*Sn-&«t6SX»-t©i6*«IJfi+iC^ £^ 

5tf H&BOIlcRQirr*. 
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[0 0 0 9] 
Mb 5] 



<(CH 2 ) n COOH 
(CH 2 ) n COOH 



[0 0 1 0] 

Mb 6] 



[0 0 11] 

Mb 7] 



[0 0 12] 
Mb 8] 



<(CH ? ) n COOH 
( C IJ 2 ) n OH 



< 

X H 



(CH 2 ) n COOH 



(CH 2 ) n COOH 



C<— X 

(CH 2 ) n COOH 

[0 0 1 3] )1*;-Mztt£2tl2>2, 3-ytFD 

-l. 4-y2 7V*>mmfrtw&fc*mm<Dmm 

\z&m\zft&?z&m^*>\zfe®?z>bv>-e&z>z: t 
ik*m*ffim*\z$£ti\,\ hftmzGtzit-s 
[0014] z.<D£ou\Si&&ft'oitGy}£LT\t. m 

. t rans-1, 2-Di aminocycl ohexane-N, N, N' , W -tetra 
acetic acid monohydrate Tklfi^Olfi, N,N-Bis(2hydro 
xyetbl)glycine2fctf-^£>Sl> 1, 3-Diamino-2-hydroxypro 
pane-N,N,N\N'-tetraaceticacid RtS^r<D^ Diethyl 
ene t r i am i ne-N. N, N' , N" , N" -pen t aace t i c ac i d&tf 
V>&, Ethylenediamine-N,N'-diacetic acid&tR-tf) 
i&> Ethylenediamin-N, N' -dipropiooic acid, dihydroch 
lorideR^COffi, N-(2-Hydroxyethyl)ethylenedianiin 
e-N,N\N'-triacetic acid&^(D^ 0,0'-Bis(2-ami 
noethyDethylenegiycol-N.N.N' , N' -tetraacet ic acid 
Rtf-e<Z)j£, 1, 6-Hexamethyletnylenediamine-N, N,N* , 
N'-tetraacetic acid&^<D^, N-(2-Hydroxyethyl)i 
minodiacetic ac \6Rlf J t(OM> Iminodiacetic acid& 
Z£^:<D%k. 1,2-Diaminopropane-N, N.N' ,N* -tetraacetic 
acid &tf-££>Jfi, Nitrilotriacetic acid RZf^tO) 



Nilrilotriporopionic acid RLR-CDifi, Triethyl 
ene t e t rami ne-N, N, ff , N" , N' ' ' , N" ' -hexaace t i c ac i d 
N-(2-acetoamido) iminodiacetic acid&tf 
0,0'-Bis(2-amiDopbenyl)ethy]eQeglycol-N,N, 
N'.N'-teraacetic acid JkZf^O)^ £x>&&tR-tf> 

[0015] %ft\zmu?z>it&®<ommtLT\$. o. 

01mM^£5mM, U< H0.05mM^^1.0mM tf&^K Z. 

io m<Df&m%mz&&?z%-ytzmw'tz>*§&&$>z>tz 
[0016] mtzv&vu^mmz^tzit&toT&o 

Tt>> Ethylenediaminehydroxyphenylacetic acid IkZS 

*<Dm<D&?\z*®m*m?ttwmmit*%*®m* 
%mz&*?z%ftzmw-rz>Wi&&$>z> 0 

[0 0 17] *»ffll^n§2, 3-ytFD- 

20 wtvmmfc, -iv)i^;-)vms*<D®mfo. 7-di 

methylaminonaphthaIene-l,2-dicarboxyl ic acid hydra 

zide^wj^-c^^o mmthxu. mmit 

[0 0 18] A^y^^^>F^CD^<g^*r^SWT 

&@»:7x (p3-K7i/-;k 4-7 

4- (4-kFD+2/7x-;W ^7 V /- 
[0 0 19] *369Itt> a^fOBiBO^U**^^— if 

[0 0 2 0] 

W^tOftK K»X<0*S»ft« 
50 -|?«*«L(*a)S«l«tLTttfflLfc, *5l58jttX>1f-f 
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A-fA/Ty-fe-f (Enh anc ed-CLE I A) \Z 

fcmrz>z.t&*imr$>z>. corns, miz^i,**^ 
mmm^z^mxt^. 

[0 0 2 1] 

i&^t-*^ *ftw\tnMm<DMzm%.2tiz>*<Dx\$ 
[0022] mmmi 

0.2mM 4-7x37x;-jk l.OmM iSItffc*^, 0. 
5mM ;i/^/-Jl/Na&&tf0.1mM CO^ 1 (C^b^b^^ 

^^o.iMKux^K®®^ ( P H8.5 ) mfczmmu a- 
mam&mz%£te^oAMhvxmmMffim (phs.5 ) 

%XMfeteJ$1R<Dmfe%m (7DMSBLR-30 

i) £<£/t1U ^n^n2oo (duwz-o^x, £t£ 

11^0 ftfc^l ICfcl^T, CyDTA teTraDs-l,2-Diamin 
ocyclobexane-N^N'jN'-tetraacetic acid^monohydrat 
e DHEGteN,N-Bis(2hydroxyethl)glycine£> EDDAte 1 



*EthylenediamiDe-N,N'-diacetic acid£\ EDTAttEtbyle 
nediamine-N,N,N' ,N' -tetraacetic acid£> EGTAteO, 0' 
-B i s (2-am i noe t by I ) e t hy 1 eneg 1 yco ! -N, N, N' , N' - 1 e t r aac 
etic acid IDA ^Iminodiacetic acid^r. NTA teNi 
tr i lotriacet icacid £\ Arg. tt7JMr— Asp. 12 
rxrtv^ym*, Cys.^vX^>^> Glu.A \t>f)V* 
S>K£> Bis.tefcX^>£> Oin.\t^)V^>^. 
Tyr. te^Dv>£\ 2,3DCPyri. te2,3-Dicarboxypyridin 
e NM2,3DCPyri. tel-2,3-dicarboxypyridine 2, 
i0 3DCPyra \$2, 3-Dicarboxypyradine ^tl^tl^o Z. 
tl*>fcG®}<D0*>. CyDTA > DHEG, EDDA, EDTA, EGTA, 
IDA , NTA &*%WOfc&®tl,T<D&mZmtc?b 

co, ?tet>%mm<»^m&x\t*<D&*mfe*\z$frA 
^^m^r^mm^it*^mm^iz^u^ 

[0 0 2 3] gl^£{*, CyDTA , DHEG> EDDA, EDTA, 
EGTA, IDA XteNTA £j&|JDL mfttoXte^CD 

m^mmLrzmstit^Lxm^\zny^^y>^ 

20 [0 0 2 4] 

[HI] 













(counts/min.) 




(counts/min.) 




1,820 


Cys. 


1,235 


CyDTA 


197 


Glu.A 


1.544 


DHEG 


346 


His. 


1,535 


EDDA 


649 


Orn. 


1.889 


EDTA 


799 


Tyr. 


1,071 


EGTA 


272 




1,422 


IDA 


465 


2,3DCPyri. 


11.784 


N1A 


205 


NM2,3DCPyri. 


3,317 


Arg. 


1,713 


2,3DCPyra. 


2.734 


Asp. 


1,361 







[0 0 2 5] !fe&gfiaj2 

nam i iz&uxny ? >/y > f e.n 

£4fc£«l. CyDTA . DHEG, EDDA. EDTA. EGTA, IDA X\t 

nta fc-pux. ^n^b^a^M-*-:^-- tfossai 

[0 0 2 6] 0.2mM 4-7i^7i;-JK l.OmM jfi 
0.5nM ^SZ-^Naig&tfO.lniM 0>^2\zfh 
Lfc4b^«I*^tr0.1Mr-'JXlfi»|gar» (pH8.5 ) 



£SEj®L. 250 ThtJP (10 y 1 ) 

2^6. CyDTA , DHEG. EDDA. EDTA, EGTA. IDAXteNT 

[0 0 2 7] 
t£2] 
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(counts/min.) 


383fc* (Counts/Din.) 


S/Ntt 




1,820 


253,363 


139.2 


CyTDA 


197 


250 771 


1272.9 


DHEG 


346 


215,528 


623.6 


ED DA 


649 


239,032 


368.3 


EDTA 


799 


252,844 


316.5 


EGTA 


272 


231,688 


851.8 


IDA 


465 


249,905 


537.4 


NTA 


205 


240,664 


173.9 



[0028] mt&m3 

ADA (SN-(2-acetoamido) iminodiacetic acidS. DStSDe 
xtran Sulfatesodiuiu£\ M0PS(i3-(N-Morpholino)Propa 
ne-sulfoDic Acid 2,2Bipy tJ2,2Bipyridy £, o- 
PhD(So-PheDanthrolin$-€-n-6n^1". &*5s *3l; 
HUT. ADA Xli^X>Ktt*»MCD^«JtOT©tt*a? 



[0 0 2 9] S3^^«. ADA . £l>&XttDS£8S;&0 

[0 0 3 0] 
[S3] 













(Counts/min) 




(Counts/min) 




3,524 


nm o.inH 


250 


IWtiffiO.lfflM 


3,978 


l.OmM 


79 


l.OmN 


4,375 


iB5S O.lnM 


4,600 


fcriBO.loN 


4,040 


l.OmM 


1,821 


l.OmN 


1,071 


MOPS O.lmM 


9,908 


ADA 0.1 nH 


569 


l.OoN 


33,763 


l.OnN 


364 


2,2Bipy.0.1mM 


9,174 


DS O.lnH 


508 


o-Phn. 0.1 mM 


10,207 



[0031] mmw4 

[0 0 3 2] 0.2mM 4 - 7i -il/7x /— ;k l.OmM j§ 
0.5mM ;U^y-;UNa^RJ/0.1mM <&£4K;k 

bfcfc-&«*^oo.inhuxia«a«« (ph8.5) mm 

250 7h^ (10^1 ) (omftvwvv* 



4? 



[0 0 3 3] *4*^6, #5fi?B<Ofc'&«'T?S*ADA 

[0 0 34] 
»4] 





(Counts/min) 


*3tJI (Counts/Din.) 


S/NJt 




3,524 


253,363 


71.9 


ADA 0.1 oH 


569 


171.911 


302.1 


l.OmM 


364 


115,223 


316.5 


DS O.lmN 


508 


4,860 


9.6 




250 


211,125 


844.5 


l.OmN 


79 


189,262 


2395.7 
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[0 0 3 5] &*fl5 

¥ttB*w*;wE> (ise ) tzwr**; 9 a— ?mil 

fi:6^^»MLTF (ab) * 2 ithfz^ ¥)l*> 

h-;Kl<fcO®7tUTF abftLfe. F a b{fc:75>:7* 
>htty^53glCj;0»ISt, ClttKSMCC (Succin 
i m i dy 1 4 - (N-ia I e i m i dome thyl ) eye 1 ohex ane-l-ca rboxy 1 
ale ) T«»LfcB^7^bf<;^4->^— fcf&lDA37 

[0 0 3 6] ^«Lfc3>vi-y-Kil)V280DD ©KiR 

(ab)2ft|ft#*H*fl:Ufc«tte-X (<f>=1.4mm) 
12fB£An. CtttCTSH -tfDjtoflSX»SIE»tSS (4.81« 
IU/il) JLffilOO Ml 37"C5 »Bia»l/tt««6 

B/F#«£fTW O.lMNaCl . 50mMr- 
UX»««» 0.5 %Tween 20 (pH8.5 ) Sr^frjgirciit 
frU JtelCH*Lfc3>5>3.y-h (f&RfglCT200 fS 
$S?Lfcfc©) 100 Ml JoA. »C37tlO#IBIE£Sl* 



70 



£ (7PjJttiBLR-3 0 1) Ct^hU 0.2dM 4- 
Phenylpbenol, l.OmM ®K^b*lR. 0.5mM )VS./-Mi 
ifi. O.lmM CyDTA . 0. 1M r- 'J Xfi&gSfffi (pH8.5 ) Sr 
#SJfSftSSS!200 ul asjD&30#a^l ftlffl© 

myt&zmmm tmrnzLrmnhtz. ftssiste. 

ft. ®$S<IM, XKtt. 2SDSic«fc^aiT(E^SS 
£S 5 iC^t*. 

[0 0 3 7] S5^6.CyDTA itilD&£>S/Nit (Sttiil 

U CyDTA #^iD^T©S/Ntfciil47 S/N 
JtWIC»6 MSSntltWS. SfcCyDTA £gs 
jDLfc«£©&fflTlg#ig£(i0.004 rfc-SOlCftU 
cn*^jDU^ofc«^t?li0.017 T&O. &tBTI8 

[00 38] 
[^5] 







(counts/min) 






CyDTA^JO 


CyDTAfSM 


CyDTAgij&n 


CyDTA»©flD 


TSH«S 










(AtlU/ffil) 


0 


0 


48.1 


48.1 




131 


789 


111.458 


116,279 




47 


201 


7,697 


6,312 


&»«(*) 


36 


25 


7 


5 








0.004 


0.017 
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